Background: Despite the sharp rise in antidepressant use, the underutilization of mental healthcare services for depression remains a concern. We investigated factors associated with the underutilization of mental health services for potential depression symptoms in the Republic of Korea, using a nationally representative sample. Methods: Data were obtained from the Community Health Survey (2011)(2012) conducted in the Republic of Korea. Participants comprised adults who reported potential depression symptoms during the year prior to the study (n = 21,644); information on professional mental healthcare use for their symptoms was obtained. The association of demographic, socioeconomic, and health-related factors with consultation use was analysed via multiple logistic regression. Adjusted odds ratio and 95 % confidence intervals were estimated. Results: Among those reporting potential depression symptoms, only 17.4 % had consulted a medical/mental health professional. Elderly individuals of both genders had significantly lower consultation rates compared to middle-aged individuals. Unmet healthcare needs and a history of diabetes mellitus were associated with lower consultation rates. After stratification by age, elderly individuals with the lowest education and income level were significantly less likely to seek professional mental health services. Married, separated, or divorced men had lower consultation rates compared to unmarried individuals, whereas married, separated, or divorced women had higher rates.
Background
It is estimated that almost 350 million people suffer from depression globally [1] . Unipolar depressive disorder-the third leading cause of disease burden in 2004-is expected to become the leading cause of disease burden worldwide by 2030 [2] . Depression may result in poorer well-being [3] , and is a predictor of suicidal behaviours, along with affective temperament and hopelessness [4] . Despite the drastic increase in antidepressant use since the 1990s in Western countries [5, 6] , elderly individuals' underutilization of mental health services for depression remains a concern [7, 8] . In Asian countries, people with depressive symptoms are less likely to visit mental health professionals due to the stigma of mental illness [9] [10] [11] . However, few studies have examined mental health service use among Asians. In order to develop prevention strategies for depression and suicide, factors associated with the underutilization of mental health services need to be identified.
Among determinants related to mental health service use, previous studies on determinants of mental health service use have focused on help-seeking attitudes, finding that elderly individuals showed more positive attitudes than younger individuals did [12] [13] [14] . A population-based study showed that those with lower education and income had negative help-seeking attitudes for mental illness [13, 15] . However, the age difference in the association between socioeconomic status and help-seeking attitudes or behaviours for mental illness has rarely been evaluated. Older adults-despite their relatively positive help-seeking attitudes-are less likely to have access to resources including mental health professionals [16, 17] and rarely consult mental health professionals, compared to middle-aged individuals [7] . Particularly in the Republic of Korea, there has been growing concern about elderly individuals' mental health problems because of the steep rise in suicide rates, from 42.0 per 100,000 habitants in 2001 to 81.9 in 2010 [18] . Thus, socioeconomic and health-related factors associated with the underutilization of mental health services need to be explored with a focus on age differences.
In the present study, we focused on depression symptoms, investigating demographic, socioeconomic, and health-related factors associated with the underutilization of professional mental health services based on a representative community sample. Additionally, we conducted identical analyses after stratification by age and gender to assess effect modification of the association between socioeconomic and health-related factors and professional mental health service use.
Methods

Participants
The Community Health Survey (CHS), a nationwide cross-sectional survey, was conducted by the Korea Centers for Disease Control and Prevention. A systematic, stratified, and multi-stage cluster sampling was performed using the National Census Registry data. The weight assigned to each participant was calculated based on geographic and demographic distribution to allow the extrapolation of findings for the entire population of the Republic of Korea. From the total of 458,147 survey participants (see Additional file 1: Table S1 ), the total number of participants was 423,106 (209,660 in 2011 and 213,446 in 2012) after excluding missing values.
All participants in the CHS were asked, 'Were you feeling sad or hopeless for two consecutive weeks during the past year, such that you had difficulty performing your usual activities?' Only those who responded 'Yes' were considered to show 'potential depression symptoms' (n = 23,625) and were included in the present study. We obtained the permission to use the CHS data from Korea Centers for Disease Control and Prevention through the CHS website (https://chs.cdc.go.kr/chs/index.do) [19] .
Measurement
For the CHS, participants reporting potential depression symptoms were asked, 'Have you ever consulted professionals (e.g. medical doctors, professional counsellors) for the depressive symptoms?' In the present study, professional mental health service use or consultation was determined by their 'yes' or 'no' response.
Participants were grouped according to age: young adults (19-44 years), middle-aged individuals (45-64 years), and elderly individuals (65 years and older) [20] . Socioeconomic factors included education level (primary or less, middle school, high school, and college or more), marital status (married, separated/divorced, and unmarried), income (quartiles 1-4, determined by household income: monthly individual income divided by the square root of household size) [21] , residence (metropolitan, urban, and rural), and employment status (unemployed and employed). Health-behaviour factors included smoking status (current, former, and nonsmoker), drinking status (drinker and non-drinker), physical activity ('yes' or 'no'), and sleep (<6, 6-9, and ≥9 h per day) [22] . Health-condition factors included subjective health status (good, moderate, and poor), perceived stress susceptibility (very high, high, low, and very low), unmet healthcare needs ('yes' or 'no'), and a medical history (any previous diagnosis of hypertension, diabetes mellitus, hyperlipidaemia, cardiovascular disease [CVD; including angina, myocardial infarction, and stroke], arthritis, and asthma).
Statistical analysis
Data were analysed using SAS version 9.3 (SAS institute, Cary, NC). Data with missing values in any question were excluded (n = 1,981). Thus, 21,644 participants were included in the statistical analysis. Weighted frequency was estimated using 'PROC SURVEYFREQ' for categorical variables. Chi-squared tests were used to determine the significance of differences between participants who did and did not receive professional mental health consultation for potential depression symptoms. Multiple logistic regression was used to obtain adjusted odds ratios (ORs) and 95 % confidence intervals (CIs) using 'PROC SURVEYLOGISTIC'. In addition, the identical analysis was conducted after stratification by gender and age. All statistical tests were two-tailed, and statistical significance was set at p < 0.05.
Results
The study population's general characteristics and utilization of professional mental health services for potential depression symptoms are summarized in Table 1 . Among the 21,644 participants who reported potential depression symptoms, 3,762 (17.4 %) had consulted a mental health professional for their symptoms. The proportions of those seeking professional mental healthcare differed significantly for all variables except marital status (p = 0.393) and physical activity (p = 0.348). Factors associated with utilization of professional mental health services for potential depression symptoms by gender are shown in Table 2 In terms of health behaviours, drinkers were less likely to seek consultation. Unmet healthcare needs in both genders and a history of diabetes mellitus in men were negatively associated with professional mental health service use for potential depression symptoms. Table 3 shows professional mental health consultation rates in men by age. Young adult (OR = 0.39; 95 % CI: 0.18 − 0.84) and elderly men (OR = 0.70; 95 % CI: 0.54 − 0.67 − 0.99) were associated with lower rates of consultation, but only among elderly individuals.
Discussion
We investigated demographic, socioeconomic, and healthrelated, and health-condition factors associated with the underutilization of professional mental health services for potential depression symptoms. Among those who reported depression symptoms during the past year, we observed that 17.4 % had received professional mental health consultation for the depression symptoms. Young adults showed the lowest prevalence of professional mental health service use, but after adjustment of demographic, socioeconomic, and health-related factors, we observed the higher rate of service use, which is inconsistent with a previous study showing more negative attitudes in young and middle-aged adults [7] . A previous study found that elderly individuals with depression were less likely to contact mental health professionals than middle-aged individuals were [7] , which is consistent with our findings. Although protective factors-such as high self-reliance-in older adults could be linked to underutilization of mental health services [7, 23] , elderly individuals with potential depression symptoms are more likely to have co-existing chronic illnesses, such as cardiovascular disease [24, 25] , or functional disability [26] . In addition, prior to committing suicide, elderly individuals tend to contact primary care providers rather than psychiatrists [27] . Collectively, these findings highlight the role of primary care providers in the management of mental health of elderly individuals [28, 29] .
The present study showed that men contacted mental health professionals for potential depression symptoms less frequently than women did, which is consistent with previous findings on mental health service use [7, 30] . This may be related to gender differences in helpseeking behaviours [31] . Specifically, men may perceive greater stigma, while women may more easily acknowledge and recognize mental illnesses from nonspecific distressful emotions [32, 33] . Contrastingly, because women tend to internalise their feelings [34] , they may have more severe symptoms, which is consistent with the significantly larger proportion of women with high perceived stress in our study.
Although low socioeconomic status may increase the risk for depression and suicidal ideation/behaviours [35] [36] [37] , the present study showed no significant difference in the rates of seeking formal mental healthcare for potential depression symptoms across income quartiles. This may be attributable to the National Health Insurance system adopted in the Republic of Korea, which may have helped reduce the socioeconomic gap in medical care utilization [38] . However, after stratification by age, young adults with the lowest income level showed higher rates for mental health service use compared to all other income groups, while elderly individuals with the lowest income level had lower consultation rates compared to the highest income level. The effect modification of age may indicate that elderly individuals' use of mental health services depends more on income than it does for other age groups. In the Republic of Korea, elderly individuals' suicidal behaviours are most likely motivated by financial problems [39] . Further, the income poverty rates late 2000s for elderly Koreans was 45.6 %, which is four times higher than the average among OECD countries [40] . Although elderly people with financial problems may be exposed to greater psychosocial distress, they were less likely to seek professional help for potential depression symptoms. Further, elderly individuals with a lower income may be socially isolated and may have difficulties engaging in help-seeking behaviours, even though they show positive help-seeking attitudes for mental health problems. Thus, it is imperative that target strategies for elderly individuals' mental health are established at the community level, such as strengthening social networks. Although unemployment is associated with suicide [41, 42] , the present study suggests that employed individuals were less likely to use professional mental health services than unemployed individuals were. One explanation is the stigma surrounding depressive disorders [43] . In this regard, the Korean government plans to revise the Mental Health Act such that patients with mild symptoms-requiring only outpatient care-will be excluded from the definition of a 'psychiatric patient' [44] . However, this change may not address the psychosocial aspects of stigma; interventions that strengthen social supports and discourage discrimination against individuals with mental illnesses need to be enforced. Nonetheless, our findings should be interpreted with caution because we did not consider time-dependent employment status. Those who were unemployed at the time of survey completion may have been previously employed and may have lost their jobs as a result of severe depressive symptoms. In this regard, programs in the workplace for employees' mental health can help prevent the aggravation of depression symptoms.
Patients with diabetes mellitus were significantly less likely to seek consultation for potential depression symptoms, whereas those with other chronic diseases, such as hypertension, had high consultation rates. Diabetes increases the risk for psychosocial problems, which may have an adverse effect on diabetic patients' self-care practices [45] . A previous study reported that approximately 10 % of patients with diabetes and psychosocial problems received professional help for their psychosocial problems [45] . One explanation for the discrepancy between diabetes and other chronic diseases is that patients with diabetes and psychosocial problems are less likely to engage in effective diabetes management because of the less noticeable symptoms even with poor management (e.g. pain or dyspnea in patients with mild diabetes). However, we were unable to classify participants according to the severity of diabetes mellitus in the present study. Further investigation of the link between diabetes, psychological problems, and mental health service utilization needs to be conducted.
Strengths and limitations
In this study, we used a large and nationally representative sample to investigate the factors associated with utilization rates of professional mental health consultation for potential depression symptoms. However, several limitations should be considered. Healthy individuals were included among those asked to complete the CHS questionnaires. Thus, the survey did not exclusively focus on those with severe mental problems or suicidal completion. However, given that the present study intended to explore factors associated with underutilization of mental health services, the exclusion of severe cases from this study might not have distorted our results. The participants were selected based on a single self-reported item on depressive symptoms, rather than assessments using psychometric instruments. However, this question is used to determine an essential criterion for major depressive disorder as per the Diagnostic and Statistical Manual of Mental Disorders, 4 th Edition. Thus, regardless of diagnostic criteria for specific disorders, we were able to identify individuals with depressive symptoms who deserve further evaluation by mental health professionals. Moreover, even though participants who reported having consulted a mental health professional may not have met the criteria for depressive disorders, this does not diminish the present findings since our focus was on patients who required mental health consultation rather than those who met the criteria for depressive disorders. Furthermore, we used a cross-sectional design, which precludes any inferences regarding causation (i.e. the possibility of reverse causality remains). Thus, any interpretation of time-dependent variables (i.e. marital, employment, smoking, and drinking status) should be considered with caution; future studies utilizing a prospective design are needed.
Conclusions
In the present study, among those who reported potential depression symptoms, only 17.4 % had consulted a mental health professional for their symptoms. Elderly individuals were less likely to contact mental health professionals for potential depression symptoms compared to middle-aged individuals. In particular, elderly individuals in the lowest income group were less likely to use mental health services compared to the highest income group. To develop prevention and management strategies for elderly individuals with potential depression symptoms, it is necessary to underscore the role of primary care providers and establish target strategies at the community level, such as strengthening social networks.
